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Discrete generalized Nash model with unequal storage parameters and its application

YAN Baowei', LI Zhengkun', HUO Lei', ZHANG Jun’, YANG Wenfa’

(1. School of Hydropower and Information Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;

2. Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, China)

Abstract: The discrete generalized Nash model (DGNM), developed on the basis of the generalized Nash
flow routing theory, is clear in concept, simple in structure and easy to apply. However, the storage param-
eter K of each linear reservoir in the model is uniform, which restricts its application in the reach where
the river topography (slope and channel shape) changes greatly. The instantaneous unit hydrograph with un-
equal storage parameters and its S curve are introduced. The DGNM with unequal storage parameters is de-
rived based on the further conceptual interpretation of the DGNM, which enriches the existing generalized
Nash flow routing theory and expands the application scope of the DGNM. The case study shows that the
modified DGNM, with the consideration of the spatial heterogeneity of parameter K, can further improve
the accuracy of river flood simulation.

Keywords: discrete generalized Nash model; river flood routing; instantaneous unit hydrograph with un-

equal storage parameters
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